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Left subclavian artery stenosis can be a cause of recurrent angina after coronary artery bypass grafting in pa-
tients with a coronary steal. These patients may suffer claudication in the left arm and angina pectoris when
using their left arm. The subclavian artery shows retrograde filling with use of a left internal mammary ar-
tery graft, which can cause coronary ischemia depending on blood flow. This is a report of a patient who pre-
sented with coronary subclavian steal syndrome and underwent percutaneous implantation of a stent in
the left subclavian artery. However, the patient was readmitted with acute coronary syndrome 1 year
later. An angiogram showed an unexpected decrease in anterograde flow in the left internal mammary ar-
tery graft after stenting the subclavian artery.
© 2016 The Society of Cardiovascular Academy. Production and hosting by This is an open access article under

the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

Left subclavian artery stenosis is a cause of recurrent angina
after coronary artery bypass grafting (CABG) in patients with cor-
onary steal syndrome. The patients can suffer claudication in the
left arm and angina pectoris when using their left arm. The subcla-
vian artery shows retrograde filling when a left internal mammary
artery (LIMA) graft is used, which can cause coronary ischemia de-
pending on blood flow. Herein, we report a case of coronary sub-
clavian steal syndrome (CSSS) in a male patient who underwent
percutaneous implantation of a stent into the left subclavian ar-
tery. However, the patient was re-admitted with acute coronary
syndrome 1 year later. Angiography showed an unexpected de-
crease in anterograde flow in the LIMA graft after stenting the sub-
clavian artery.

Recurrent angina can occur as a result of atherosclerotic progres-
sion of coronary lesions after CABG.1 Left subclavian artery stenosis

proximal to the LIMA graft is a rare and critical cause of angina fol-
lowing CABG. Therefore, CSSS should be considered in patients
with claudication in the left arm and angina pectoris when using
their left arm. Retrograde filling may result from circulation from
the LIMA to the left subclavian artery depending on the coronary
blood flow and may cause myocardial ischemia and thereby CSSS
eventually.

Case report

A 57-year-old male smoker with hypertension and a history of
coronary artery disease was admitted to our clinic. He had under-
gone CABG 7 years previously. He was being re-admitted for angina
pectoris and a painful left arm when in use, particularly when carry-
ing bags. The angina had progressively worsened, occurring during
mild efforts and posing some limitations on his daily activities, but
it resolved with rest. The patient was not suspected of having arm
paresthesia. Physical examination findings were normal except a
distinct difference in blood pressure (i.e., 20 mmHg) between the
two arms. Electrocardiography, echocardiography, and laboratory
studies were unremarkable on admission. Coronary angiography
and bypass graft imaging revealed mild to moderate coronary steno-
sis in the mid-region of the left anterior descending (LAD) artery and
retrograde filling of the LIMA bypass. Retrograde flow in the LIMA
graft was revealed by angiography obtained from the LAD artery to
the left subclavian and left vertebral artery (Fig. 1). The saphenous
vein graft to the left circumflex artery and right coronary artery

International Journal of the Cardiovascular Academy 3 (2017) 54–56

☆ Peer review under responsibility of The Society of Cardiovascular Academy.
☆☆ Not: Bu olgu sunumu daha önce Anadolu kardiyoloji dergisine ve wiener klinische
wochenschrift dergisine gönderildi. Fakat kabul edilmedi. Herhangi bir kongrede tebliğ
edilmedi.

⁎ Corresponding author.
E-mail addresses: drbelma@hotmail.com (B. Kalaycı), dr_suleyman_kalayci@

yahoo.com (S. Kalaycı).

http://dx.doi.org/10.1016/j.ijcac.2016.12.003
2405-8181/© 2016 The Society of Cardiovascular Academy. Production and hosting by This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Contents lists available at ScienceDirect

International Journal of the Cardiovascular Academy

j ourna l homepage: www.e lsev ie r .com/ locate / i j cac

http://crossmark.crossref.org/dialog/?doi=10.1016/j.ijcac.2016.12.003&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://dx.doi.org/10.1016/j.ijcac.2016.12.003
mailto:dr_suleyman_kalayci@yahoo.com
mailto:dr_suleyman_kalayci@yahoo.com
Journal logo
http://dx.doi.org/10.1016/j.ijcac.2016.12.003
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://www.sciencedirect.com/science/journal/
www.elsevier.com/locate/ijcac


was nearly normal. Significant stenosis of the left subclavian artery
proximal to the origin of the LIMA was detected by angiography
(Fig. 2). Based on these findings, we recommended percutaneous
treatment. However, the patient rejected treatment. A percutaneous
stent was implanted into the left subclavian artery 1 month later at
another clinic. Clopidogrel was added to his treatment regimen.
The patient had an uneventful course following stent implantation
but was admitted to the emergency department 1 year later with
unstable angina. Coronary angiography revealed reduced retrograde
flow in the LIMA from the LAD artery (Fig. 3A). Anterograde flow in
the LIMA was also reduced unexpectedly as a result of flow
competition between the LAD artery and LIMA (Fig. 3B). Subclavian
angiography revealed a patent subclavian artery stent. As a

result, the patient was scheduled for follow-up visits under pharma-
cological therapy.

Discussion

CSSS is defined by a reversal of coronary flow in the LIMA caused
by proximal subclavian artery stenosis.2,3 The incidence of CSSS is
about 0.2% to 0.68% of patients referred for CABG with LIMA. Its diag-
nosis is determined easily by angiography.3 Symptoms have been re-
ported to occur between 2 and 31 years following CABG surgery.4

The clinical spectrum of CSSS is broad and includes stable angina, si-
lent ischemia, or acute coronary syndrome6,7.

Reversed flow in the subclavian artery is usually part of the cause
of significant stenosis in the LAD artery. However, flow may rarely
reach the subclavian artery because of the blood flow from the native
vessel and the peripheral vascular resistance of the subclavian
artery.6 As a result, myocardial ischemia may develop upon use of
the left arm as a result of a blood flow shift from the LAD artery to
the subclavian artery. These patients are often admitted with stable
angina. However, they may also present with acute coronary
syndrome7,8.

The treatment for CSSS is revascularization of the subclavian ar-
tery. The subclavian artery and anterograde LIMA flow may increase
following a successful subclavian angioplasty.3 However the reste-
nosis rate for angioplasty is reported to be as high as 40.7% over
5 years in patients with CSSS.5 Besides the anterograde flow in the
LIMA graft may decrease following percutaneous treatment of the
competing flow.

Acute coronary syndrome was diagnosed for multiple reasons in
our case. One possiblemechanism is plaque destabilization in the na-
tive coronary, subclavian artery, or coronary grafts with distal micro-
embolization. Endothelial dysfunction or microvascular disease may
also cause unstable angina.2 Another mechanism is increased pe-
ripheral vascular resistance of the subclavian artery following angio-
plasty, as in our case.

In conclusion, CSSS can be treated successfully by subclavian an-
gioplasty. However, these patients may encounter recurrent cardiac
events due to diffuse atherosclerotic plaques. They may be admitted
with acute coronary syndrome following percutaneous treatment.
The culprit lesion was a challenge to identify in the present case.

Fig. 1. Left coronary coronarography reveals stenosis in the left anterior descending (LAD) artery and retrograde filling of the left internal mammary artery (LIMA) graft (A). Retrograde
flow from the LAD to left subclavian and left vertebral arteries (B).

Fig. 2. Severe subclavian artery stenosis before stenting.
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Image of Fig. 2


Although the subclavian stent was patent, the LIMA graft was recog-
nized as the culprit lesion.
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Fig. 3. Subclavian artery (A) and decreased anterograde blood flow in the left internal mammary artery (LIMA) after stenting the subclavian artery (B).

56 B. Kalaycı, S. Kalaycı / International Journal of the Cardiovascular Academy 3 (2017) 54–56

http://refhub.elsevier.com/S2405-8181(16)30107-6/rf0005
http://refhub.elsevier.com/S2405-8181(16)30107-6/rf0005
http://refhub.elsevier.com/S2405-8181(16)30107-6/rf0005
http://refhub.elsevier.com/S2405-8181(16)30107-6/rf0010
http://refhub.elsevier.com/S2405-8181(16)30107-6/rf0010
http://refhub.elsevier.com/S2405-8181(16)30107-6/rf0015
http://refhub.elsevier.com/S2405-8181(16)30107-6/rf0015
http://refhub.elsevier.com/S2405-8181(16)30107-6/rf0015
http://refhub.elsevier.com/S2405-8181(16)30107-6/rf0020
http://refhub.elsevier.com/S2405-8181(16)30107-6/rf0020
http://refhub.elsevier.com/S2405-8181(16)30107-6/rf0020
http://refhub.elsevier.com/S2405-8181(16)30107-6/rf0025
http://refhub.elsevier.com/S2405-8181(16)30107-6/rf0025
http://refhub.elsevier.com/S2405-8181(16)30107-6/rf0025
http://refhub.elsevier.com/S2405-8181(16)30107-6/rf0030
http://refhub.elsevier.com/S2405-8181(16)30107-6/rf0030
http://refhub.elsevier.com/S2405-8181(16)30107-6/rf0035
http://refhub.elsevier.com/S2405-8181(16)30107-6/rf0035
http://refhub.elsevier.com/S2405-8181(16)30107-6/rf0040
http://refhub.elsevier.com/S2405-8181(16)30107-6/rf0040
http://refhub.elsevier.com/S2405-8181(16)30107-6/rf0040
Image of Fig. 3



